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OFFICE OF RESEARCH AND DEVELOPMENT
HEALTH SERVICESRESEARCH AND DEVELOPMENT SERVICE (HSR&D)

PROGRAM ANNOUNCEMENT: STROKE

VYDV OUERI

Quality Cuhancement Research Initiative

I nvestigator -l nitiated Resear ch
Prioritiesin Stroke Prevention and M anagement

1. Purpose. The Department of Veterans Affairs (VA) isfocusing major resources and energy
to improve the quality of the health care it provides and to create improvements that are
measurable, rapid and sustainable. With the inauguration of the Quality Enhancement
Research Initiative (QUERI) in early 1998, special emphasis has been placed on linking
evidence to practicein clinical areas that are prevalent in VA including chronic heart failure,
ischemic heart disease, diabetes, substance abuse, stroke, mental health (depression,
schizophrenia), spinal cord injuries, and HIV/AIDS. For each of these areas, QUERI
participants identify gaps in science and practice, compare existing to evidence-based
practice, find ways to fill gaps, and translate research findings into patient outcome and
system-wide improvements. Additional information about QUERI is available on the VA
web page at http://www.va.gov/resdev.

2. Synopsis. In order to enhance the quality of care and the quality of life for veterans who
have suffered a stroke or are at risk of stroke, this announcement invites Investigator Initiated
Research (1IR) proposalsin four areas: 1) evaluation of intervention effectiveness and
compliance issues related to hypertension; 2) evaluation of the effectiveness of decision
support tools designed to promote best practices; 3) development and testing of Health
Related Quality of Life measuresfor stroke; and 4) comparison of stroke outcomes across
VA facilitiesand VISNS.

Projects may not exceed four years or total costs of $750,000. HSR& D is especialy
interested in projects that can demonstrate results in a short time (within about 18 months)
and deliver tangible products that may be used by decision-makers to promote best practices.
Projects require an approved Letter of Intent (LOI) consistent with regular IR policy.
Proposal due dates are May 1 and November 1, starting May 1, 2000, until further notice.
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These IR projects comprise part of a comprehensive and merit-approved strategic plan for
stroke quality of care. Investigators interested in this area also should consider two research
solicitations that cut across the QUERI conditions identified in paragraph 1, above.
Specifically, HSR& D welcomes LOIs relevant to the implementation of clinical practice
guidelines and patient centered care related to stroke and has issued announcements entitled
“QUERI: Common Issues in Implementation of Clinical Practice Guidelines’ and “QUERI:
Patient-Centered Outcomes,” both available on the VA web page at
http://www.va.gov/resdev/hsr-sols.htm.

3. Background. Stroke isthe third leading cause of death in the U. S. and a major cause of
morbidity and functional impairment. Each year approximately 750,000 people suffer strokes
and nearly onein five die. Three million stroke survivors live with various degrees of
neurological impairment. Residual deficits from stroke affect patients physically,
psychologically, and economically. In VA, approximately 15,000 veterans annually receive
acute inpatient care for stroke. Approximately 70% of stroke survivors receive rehabilitation
care at an estimated cost of $40 million. Strokes and related diseases consume 5% of VA
patient care resources.

4. Content Areas. HSR&D seeks proposals on:

4a. Evaluation of intervention effectiveness and complianceissuesrelated to
hypertension

Achieving adequate blood pressure control for patients with hypertension is the single most
important modifiable risk factor for stroke prevention, yet compliance is difficult to achieve.

A significant body of research has shown that public awareness campaigns and health
systems interventions lead to improved detection of hypertension. Treatment options are also
widely available and supported by high quality evidence. Adequate blood pressure control
with drugs clearly lowers stroke rates and improves survival. A decrease in diastolic blood
pressure of 5to 6 mm/Hg results in a 42% reduction in the risk for stroke. Moreover,
guidelines authored by the Joint National Committee on Detection, Evaluation, and
Treatment of High Blood Pressure (1997) are widely accepted by clinicians and researchers.
Despite the availability of evidence, blood pressure control continues to be a serious problem.

Although adequate epidemiol ogic and therapeutic evidence of the benefits of adequate blood
pressure control exists, recent studies have highlighted that less than half of patients
diagnosed with hypertension and having access to providers and medications ever achieve
acceptable control. Determinants of poor blood pressure control are thought to be
multifactorial and include patient compliance with prescribed regimen, lack of perceived risk
either on the patients’ or providers' part, and poor systems for follow-up. Additionally, age
and cultural factors may play arole.

There has been relatively little research documenting which of the many possible factors
account for the low overall control rates. Except for interventions that promote medication
compliance, no interventions have been documented to sustain improvementsin hypertension
control.

Proposed studies should test the effectiveness of using an intervention(s) in real situations.
Examples of research questions are:
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a) What diverse characteristics and processes predict blood pressure control?
b) Can interventions targeted at medication compliance improve blood pressure control ?
¢) Can provider feedback result in enhanced blood pressure control ?

d) Caninterventions that enhance patient participation in blood pressure measurement
improve control ?

For references related to intervention effectiveness and compliance issues related to
hypertension, see Appendix A.

4b. Evaluation of the effectiveness of decision support tools designed to promote best
practices

Implementation of evidence-based recommendations in the care of acute stroke patients
presents special challenges. One promising approach to improving evidence-based practice
involves the use of decision support tools. The use of tools to promote adherence to
evidence-based clinical practice guidelinesis one way to improve clinical decision making,
thus contributing to improved patient outcomes and system-wide change.

While afull range of resources is available for stroke care, there is wide variability in the
number of patients presenting with stroke at each VA facility and there are significant
differences in stroke treatment practices across facilities and VISNs. Decision support tools
potentially reduce variation and contribute to improved qudity. These tools are designed to
promote best practices by providing accurate, current information to decision-makersin useful
formats when it is needed.

Proposals are sought that evaluate existing decision support tools relevant to acute stroke
care. Fewer than 40% of patients are admitted to a VA facility within 24 hours of symptom
onset; therefore any decision support system should not focus exclusively on the hyper-acute
phase. Decision support tools that promote best practices relevant to acute stroke care come
in avariety of forms, including paper-based approaches such as critical paths, or computer-
based systems. All computer-based tools must be compatible with the VA computer system
(or easily adapted).

Proposals responsive to this solicitation will evaluate factors relevant to successful tool
implementation, including provider acceptance of the tool, proficiency of use, compliance
with VA stroke care guidelines, and/or resource use. Data about these factors should be
linked to outcome and/or organizational information. The proposal must provide information
about the potential contribution of the tool to patient outcomes and/or to system-wide quality
improvements. This solicitation is not intended to fund tool development beyond tailoring to
permit use in the VA. A proposed tool should have clear links to scientific evidence and
should have a mechanism by which it can be updated to accommodate new information.
Examples of research questions include:

a) How much can a systematic approach to stroke management based on use of a decision
support system improve the outcome of patients hospitalized for stroke?

b) What isthe cost-effectiveness ratio for a decision support-based approach to stroke care
compared to usual care that does not actively utilize a decision-support approach?



QUERI Program Announcement: Stroke (12/23/99)

References relevant to evaluation of the effectiveness of decision support tools designed to
promote best practices are available in Appendix B.

4c. Development and testing of Health Related Quality of Life (HRQOL) measuresfor
stroke

Despite the high prevalence and cost of stroke, thereislack of professional agreement about
the best way to measure stroke outcomes. Stroke outcomes are difficult to quantify because of
the wide range of stroke signs and symptoms, the different levels of stroke severity, and the
language and cognitive deficits that commonly accompany stroke. In addition, increased
emphasis is being placed on measuring outcomes from the patient’s perspective. HRQOL isa
conceptual model often employed in patient-centered outcome assessment. Because stroke
frequently affects the three key domains of HRQOL (physical, psychological and social well-
being), HRQOL is an appropriate model. However, valid and reliable HRQOL instruments
are not available to measure stroke outcomes and little is known about the broad applicability
of existing, generic HRQOL measures for stroke.

Current research often employs generic HRQOL measures like the SF-36 or the Euro-Qol.
Few studies provide data about hemorrhagic strokes. While generic HRQOL measures
permit comparison of patients with different diseases, they are less sensitive to the effects of
particular impairments on HRQOL or response to treatment in an individual with a specific
disease. Many generic HRQOL measures do not assess relevant domains like hand function,
language or cognition. Generic measures have proven insensitive for differentiating
individuals with mild stroke from those with TIA.

Stroke-specific HRQOL measures have recently been developed but the reliability and
validity of these scales have not been established in large heterogeneous groups of stroke
patients. In order to identify and test interventions that improve the HRQOL of veterans with
stroke, further work is needed in assuring the accuracy of HRQOL measures.

This solicitation seeks research that will: 1) develop and test valid and reliable HRQOL
measures that fill existing gaps in stroke research; 2) test the validity, reliability and
generalizability of existing HRQOL measures in post stroke populations; and/or 3) evaluate
the psychometric characteristics of existing HRQOL measures in post stroke populations.
Examples of research questions are:

a) What are the psychometric properties (e.g. reliability, validity) of available HRQOL
measures in alarge, heterogeneous cohort of stroke patients?

b) Do different modes of administration of HRQOL measures produce similar results?

c) Isproxy completion of HRQOL measures reliable and valid, and are there systematic
differences between patients and proxy responses?

d) Atwhat intervals after stroke should HRQOL outcomes be assessed?

€) What factors influence the measurement of HRQOL outcomes, for example, are patient
factors, stroke-specific factors, or environmental factors influenced? Do HRQOL
measures predict other important outcomes including mortality, recurrent stroke, or
utilization?
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f) Aremeasures of HRQOL consistent across different stroke types?

References relevant to the development and testing of HRQOL measures for stroke patients
are available in Appendix C.

4d. Comparison of stroke outcomes across VA facilitiesand VISNs

Proposals are sought that do at least one of the following: 1) analyze the influence of patient

and/or environmental factors on functional outcomes of stroke; 2) compare stroke outcomes
across VA facilities and VISNS; 3) determine predictors of appropriate level of rehabilitation;
and/or 4) quantify stroke outcomes for veterans across multiple service delivery settings.

To assess VA’ s effectiveness in treating stroke, appropriate quality of care measures include
mortality, complication rates, change in functiona status and health-related quality of life.
However, unadjusted measures are not sufficient to assess quality. In-depth understanding of
case-mix (e.g., demographics, severity of illness, comorbidities) and development of arisk-
adjustment methodology are necessary for determining whether facilities with poorer
outcomes deliver substandard care or serve a more severely impaired population.

HSR& D currently supports research focused on devel oping risk-adjusted outcome models for
post-stroke rehabilitation, including patient characteristics and comorbidities as risk factors.
Investigators have examined the association between stroke outcomes and predictors such as
referral source, rehabilitation characteristics, patient characteristics, and facility
characteristics. Research is needed to compare stroke outcomes across VA facilities and
VISNSs. One study (Reker, 1998) assessed variations in stroke outcomes and created a case-
mix adjustment model for stroke rehabilitation in VA medical centers, using data from 1993
to 1996. Additional research of this type is needed.

In 1995, the Agency for Health Care Policy and Research published guidelines with
information about rehabilitation services for stroke patients, but there have been no
systematic eval uations exploring the impact of these guidelines on patients and system
outcomesin VA. Additional needed areas of study include:

a) What are the predictors of stroke-related outcome(s) (e.g., mortality, community
discharge, functional gain, length of stay, and costs)? Do the predictors differ within
case-mix adjusted groups and for various outcomes?

b) How much of the observed variation in these outcomes is determined by patient
characteristics, environmental factors, or hospital/provider characteristics?

¢) Aremodels of stroke outcome valid? What information is gained by evaluating
differencesin quality of care among hospitals and VISNS? How can this information be
used to promote outcome and system-wide improvements?

d) Are stroke patients receiving comparable levels of rehabilitation care by qualified
providers within and between VISNS? Does level of care influence outcome(s)?

€) Towhat extent do evidenced-based clinical practice guidelines for post-acute stroke
affect patient and system outcomes?
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f) Arethere patient groups, VISNS, or regions within the VA that are at risk for over- or
under-treatment of stroke?

g) What components of post-acute care have the most positive influence on quality of life?

References related to the comparison of stroke outcomes across VA facilitiesand VISNs are
availablein Appendix D.

5. Research Methods. All HSR&D studies are expected to use arigorous and efficient
research design including methods that maximize the vaidity, reliability, generalizability, and
usefulness of findingsin real situations. While the research needs to be grounded in the
realities of VA practice and address real world information needs, it also needs to have a clear
theoretical framework, demonstrate familiarity with the pertinent literature, and employ a
data collection and analysis strategy that will yield valid conclusions. The multidisciplinary
nature of health services research needs to be evident in the formulation of the research
guestions. Study teams should generally include individuals with experience and expertise in
clinical and non-clinical fields, including pertinent socia scientists and research
methodologists. The research design needs to maximize the eventual application of findings
and conclusions. The study should be relevant to U.S. veterans and should add new
knowledge based on an appropriate conceptual framework and appropriate research design
and methods, including adequate controls and statistical power. Proposals should include
appropriate stroke outcome measures such as impairments, morbidities, activity limitations
(disability), quality of life, satisfaction with care, and resource use (e.g. readmission, length
of stay, ingtitutional care). The outcomes to be assessed must also be clearly identified and
justified in terms of their relevance to quality of care. The proposal should describe how
these outcomes will be defined, measured, and evaluated.

Studying the effectiveness of the specific interventions should be justified in terms of what is
already known. HSR& D is especially interested in projects that will result in the devel opment
of products (tools) and the identification of patient outcomes within approximately 18
months. The expected products and outcomes to be disseminated upon completion of the
study should be clearly explained in the proposal. Products of interest to HSR& D might
include impact documents, factsheets, algorithms, patient brochures, or other tools that can be
made available to decision-makers as part of routine clinical practice. Special consideration
will be given to those proposal s that specify how the study output (products and/or outcomes)
will be translated into patient improvements or organizational efficiencies.

6. Investigator Eligibility. The Principal Investigator must be at least a 5/8™ VA employee at
the applicant site. Co-investigators, consultants, and support staff may be non-VA
employees. Any questions about eligibility may be referred to Ms. Caryn Cohen at 202-273-
6812 or caryn.cohen@mail .va.gov.

7. Letter of Intent. All applicants are required to submit a Letter of Intent (LOI) clearly
designated “ QUERI-Stoke” with reference to the specific content area. Additional
instructions are available on the health services research web page at
http://www.va.gov/resdev). Only applicants whose LOI is approved by HSR& D may submit
afull proposal.

8. Proposal Preparation and Submission. Proposals submitted in response to this
announcement will be accepted for the receipt dates of May 1 and November 1, starting in
May 1, 2000, and continuing until further notice. LOIs should be submitted at least 3 months
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prior to the intended date for proposal submission. Proposals should be prepared in
accordance with HSR& D’ s “Instructions for Preparing Investigator-Initiated Research
Proposals’ (available at R& D offices and on the VA research home page at
http://www.va.gov/resdev). Copies of both the LOI and the LOI approval letter must be
included with submitted proposals.

9. Proposal Review. Proposalsreceived in response to this announcement will undergo peer
review, along with other IR projects, by the HSR& D Scientific Review and Evaluation
Board (SREB). The review isrigorous and the standards are very high. Scientific merit,
expected contribution to improving VA health services, and other factors are considered.
Investigators are expected to describe their research plan completely. Proposals
recommended for approval will be considered for funding by the Director, HSR&D.

10. Project Funding. Studies submitted in response to this solicitation may not exceed four
years or total costs of $750,000. Both short-term and long-term projects may be proposed, but
HSR&D is especialy interested in projects that demonstrate results in the shortest time
possible and produce products that contribute to best practices. For projectsthat require more
than two years, investigators are strongly encouraged to identify major milestones for which
interim results and products can be reported and disseminated. In planning project budgets,
applicants are reminded to adhere to R& D guidelines regarding allowable use of research
funds.

11. Coordination with QUERI. Principal Investigators will submit annual progress reports and
other updates as requested by the Director, HSR& D, who will provide this information to the
Stroke QUERI Coordinating Center. The Stroke QUERI Executive Committee is available to
provide technical consultation to investigators. Contacting the Stroke QUERI is optional
and isnot arequirement of this solicitation. Investigators who would like assistance
should send a one-page letter to Eugene Oddone, MD, MHSc, Director, Center for Health
Services Research in Primary Care (152), VA Medical Center, 508 Fulton Street, Bldg, 16,
Room 70, Durham, NC, 27705. The letter should include the following information: name,
address, and affiliation of the principal investigator, study title, type of assistance requested
(e.g. statistical consultation, information on other relevant VA programs or resources,
information on database availahility, feedback on a draft proposal or LOI) and a brief
overview of the project, especially those aspects related to the consultation request.

12. Mailing Addresses. It isthe investigator’s responsibility to confirm receipt of documents
mailed in response to this solicitation. Letters of Intent (LOIS) should be submitted to:

HSR&D Service (1241)
QUERI: Investigator Initiated Research
Department of Veterans Affairs
810 Vermont Avenue, NW
Washington, DC 20420

Proposals submitted under this initiative may be submitted by regular mail or Federal
Express. The approved LOI and the approval letter must be included with the proposal when
submitted. Submit proposals to:
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HSR&D Service (124F)
QUERI: Investigator Initiated Research
Department of Veterans Affairs
1400 Eye Street, Suite 700
Washington, DC 20420

13. Inquiries. For further information regarding this solicitation, contact Lynn McQueen,
Dr.P.H., R.N., Associate Director for QUERI at 202-273-8227 or by email at
lynn.mcgueen@mail.va.gov.

John R. Feussner, M.D.
Chief Research and Development Officer

Attachment
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Appendix A
References for Hypertension Control (4a)

Berlowitz DR, Ash AS, Hickey EC. Et al. Inadeguate management of blood pressurein a
hypertensive population. N Engl J Med. 1998;339(27):1957-63.

Collins R, Peto R, MacMahon S, et a. Blood pressure, stroke and coronary heart disease, part 2:
short-term reductions in blood pressure: overview of randomized drug trialsin their
epidemiological context. Lancet. 1990;335:827-38.

Gorelick PB, Sacco RL, Smith DB et al. "Prevention of First Stroke: areview of guidelinesand a
multidisciplinary consensus statement from the National Stroke Association. JAMA.
1999;281(12):1112-20.

Sacco RL. Benjamin EJ. Broderick JP. Dyken M. Easton JD. Feinberg WM. Goldstein LB.
Goredlick PB. Howard G. Kittner SJ. Manolio TA. Whisnant JP. Wolf PA. American Heart
Association Prevention Conference. |V. Prevention and Rehabilitation of Stroke Risk factors
Stroke. 1997;28(7):1507-17.

SHEP Cooperative Research Group. Prevention of stroke by antihypertensive drug treatment in
older persons with isolated systolic hypertension: final results of the Systolic Hypertension in the
Elderly Program (SHEP). JAMA. 1991;265:3255-64.

Sixth Report of the Joint National Committee on Prevention, Detection, Evaluation and
Treatment of High Blood Pressure. Arch Intern Med. 1997;157:2413-46. [also NIH Publication,
98-4080, November, 1997.]
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Appendix B
References for Decision Support (4b)

Barnes M, Friedman R, Barnett GO. Integrating Practice Guidelines with the Clinical Encounter:
Knowledge-Based Access Using the World Wide Web. Proceedings of the AMIA Spring
Congress. 1995: 78.

Bormel JI, Piggins J, Barnett GO. Improving the Clinical Encounter: Incorporating Guideline-
based Templates and World Wide Web Information Sources. Proceedings of the AMIA Spring
Congress. 1995:84.

Brook RH. Practice Guidelines and Practicing Medicine. Are They Compatible? JAMA.
1989;262:3027-30.

Ellrodt AG, Conner L, Eriedinger M, et al. Measuring and Improving Physician Compliance with
Clinical Practice Guidelines. A Controlled Interventional Trial. Ann Intern Med. 1995;122:277-
82.

Field MJ, Lohr KN, eds. Institute of Medicine. Clinical Practice Guidelines: Directions for a
New Program. Washington, D.C.: National Academy Press. 1990.

Nilasendra DS, Lincoln MJ, Turner CW, et al. Development and implementation of a computer-
generated reminder system for diabetes preventive care. Proc Annu Symp Comput Appl Med
Care. 1994;831-5.

Tierney W, Hiu S, McDonald C. Delayed feedback of physician performance versus immediate
reminders to perform preventive care: effects on physician compliance. Med Care. 1986;24:659-
66.

Tosteson ANA, Weinstein MC, Hunink MGM, et a. Cost-effectiveness of population wide
educational approaches to reduce serum cholesterol levels. Circulation. 1997;95:24-30.

Tunis SR, Hayward RSA, Wilson MC, et d. Internists Attitudes about Clinical Practice
Guidelines. Ann Intern Med. 1994;120:956-63.

Lomas J, Anderson GM, Domnick-Pierre K, et a. Do Practice Guidelines Guide Practice? The
Effect of a Consensus Statement on the Practice of Physicians. The New England Journal of
Medicine. 1989;321:1306-11.

Grimshaw JM, Russell IT. Effect of clinical guidelines on medical practice: a systematic review
of rigorous evaluations. Lancet. 1993;342(8883):1317-22.

Safran C. Searching for answers on aclinical information system. Methods of Information in
Medicine. 1995;34(1-2):79-84.

Safran C, Rind DM, DavisRB, et a. A clinical tria of a knowledge-based medical record. Med
Info. 1995;8 Pt 2:1076-80.

Safran C. Chute CG. Exploration and exploitation of clinical databases. International Journal of
Bio-Medical Computing. 1995;39(1):151-6.

10



QUERI Program Announcement: Stroke (12/23/99)
Appendix C
Referencesfor HRQOL (4c)

Anderson C, Laubscher S, Burns R. Validation of the Short Form 36 (SF-36) Health Survey
Questionnaire among stroke patients. Stroke. 1996;27:1812-1816.

Berzon R, Hays RD, Shumaker SA. International use, application and performance of health-
related quality of life instruments. Qual Life Res. 1993;2:367-368.

de Haan RJ, Limburg M, van der Meulen JHP, et al. Quality of life after stroke: impact of stroke
type and lesion location. Stroke. 1995;226:402-408.

Dorman PJ, Slattery J, Farrell B, et al. A randomised comparison of the EuroQol and Short Form-
36 after stroke. BMJ. 1997;315:461.

Dorman PJ, Waddell F, Slattery J, et al. Are proxy assessments of health status after stroke with
the EuroQol questionnaire feasible, accurate, and unbiased? Stroke. 1997;28:1883-1887.

Dorman PJ, Waddell F, Slattery J, et al. Is the EuroQol avalid measure of health-related quality
of life after stroke? Stroke. 1997;28:1876-1882.

Duncan PW, Lai SM, Wallace D. Reliahility and validity of a new stroke outcome scale.
Abstract. Stroke. 1999;30:236.

Duncan PW, Samsa GP, Weinberger M, et a. Health status of individuals with mild stroke.
Stroke. 1997;28:740-745.

EuroQol Group. EuroQol: anew facility for the measurement of health-related quality of life.
Health Policy. 1990;16:199-208.

Guyatt G, Feeny D, Patrick D. Issues in quality-of-life measurement in clinica trials. Controlled
Clin Trials. 1991;12:81S-90S.

Guyatt GH, Feeny DH, Patrick DL. Measuring Health-related quality of life. Ann Int Medicine.
1993;118:622-629.

Hop JW, Rinkel GJE, Algra A, et al. Quality of lifein patients and partners after aneurysmal
subarachnoid hemorrhage. Stroke. 1998;29:798-804.

Roberts L, Counsell C. Assessment of clinical outcomes in acute stroke trials. Stroke.
1998;29:986-991.

TestaMA, Simonson DC. Assessment of quality-of-life outcomes. New Engl J Med.
1995;334:835-839.

Ware JE, Sherbourne CD. The MOS 36-item short form health survey (SF-36). 1. Conceptual
framework and item selection. Med Care. 1992;30:472-483.

Williams LS, Weinberger M, Harris LE, et al. Development of a stroke-specific quality of life
(SS-QOL) scale. Stroke. 1999. In press.
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Williams LS. Hedlth-related quality of life outcomesin stroke. Neuroepidemiology. 1998;17:116-
120.
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Appendix D
References for Stroke outcomes across VA facilities and VI SNs (4d)

Clinical Practice Guideline: Number 16. Post-Stroke Rehabilitation. U.S. Department of Health
and Human Services, Public Health Service, Agency for Health Care Policy and Research.
Publication No. 95-0662, May, 1995.

Duncan PW. Characterizing Measures of Stroke Rehabilitation Outcomes. 1997. [On-lin€].
Available: http://www.va.gov/research/files/\V AOB0696.HTM

Duncan PW. Processes, Sructures, and Outcomes of Post-Stroke Rehabilitation. 1998. [On-lin€].
Available: http://www.va.gov/research/files’\VA080697.HTM

Hoenig HM. A Study of VA Stroke Rehabilitation Services and Patient Outcomes. 1997 [On-
line]. Available: http://www.va.gov/resdev/files/\VA0OB0514.HTM

Reker DM, O'Donnell JC, and Hamilton BB. Stroke Rehabilitation Outcome Variation in
Veterans Affairs Rehabilitation Units: Accounting for Case-Mix. Archives of Physical Medicine
and Rehabilitation, 1998;79(7): 751-757.

Rosen A, Berlowitz D, Jones D, et al. Developing Risk-Adjusted Outcomes of Stroke
Rehabilitation for Quality Measurement in VHA. 1998;Bedford, MA.
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